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the a/fcoms would have traveled the almost imperceptible distance
2 -X 1O^5 cm. Furthermore, aside from the above and the question
of th_e 'distribution of velocities in the stream, and the fact that the
tirne -7- is a mean phenomenon analogous to mean free path, etc., other
difficulties may arise which make such an experimental arrangement
impossible. For example some of the radiation emitted when an atom
retuLrsas to the normal state may be absorbed by a neighboring atom so
that -the original radiation is passed on successively by many atoms, if
the pressure is high, before it finally escapes from the stream. Horton
and iDavies observed that radiation produced at the resonance potential,
21.2 -volts, in helium, in one side of a well-shielded U-tube was passed
on from atom to atom, finally appearing at the other end of the tube.
The phenomenon is well known in the study of resonance radiation
where the entire bulb is filled with a glow by a narrow beam of exciting
radia/bion. If this effect were predominant, measurements such as the
above would simply give the average length of time that the radiation
in a, [particular apparatus may be passed on from atom to atom.

"W~e define r as the average time during which an electron remains
in an outer orbit of an atom. If at a given time t = 0, we have NQ
excited atoms, then the number AT" which remain in the excited state
after* t seconds have elapsed is

where OL is a constant.    It is at once apparent that the average value of t
for all the atoms is given by r = 1/2 a.

The constant a may be determined experimentally in the following
manner, where we shall consider, for simplicity of explanation, the X
253T line of mercury. A canal ray tube is employed which is divided
into -two chambers, A and B, separated by the cathode through which an
extremely small hole or slit is cut. The vapor is excited in chamber A by
electronic bombardment at several thousand volts. The resulting
positive ions are driven to the cathode and some of these are projected
with, tdgli "velocity through the hole into the chamber B. This latter is
maintained at the highest possible vacuum by vapor pumps, liquid
air, e^tc., so that no disturbing collisions will occur here. The cathode
acts a shield to the region B, keeping away stray electrons. Yet it is
found that the atoms in B are neutral. This means that each atom
proj ected through the chamber B, as the result of the velocity which it
acciixmilated while an ion in chamber A, recombined somewhere in A,
probably very close to the cathode. Let us assume tentatively that atally ascribed to unstable, polyatomic, molecu-
